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1. INTRODUCTION

A disease characterised by necrcsis of the extraemities
was encountered in bovines particularly in buffaloes, in
Kerala since the last three decades. The chief clinical
manifestation of this disease is the necrosis of the tail.
This condition is popularly known as 'Valucheeyal' in Mala-
yalam'and causes consideiab&e economic logss to the farmers.
The discase i3 identiecal in all respects to the 'Deg Nala’
disease reported by earlier workers from other parts of the
country and certain other parts of the world. It is believed
that this disease syndrome is glosely.asscciated with the
feeding of mouldy paddy straw to cattle. It has been pointed
out that the ‘Deg Nala' dissase is prevalent only in the rice
cultivating parts of the Indo-Pak region of the sub-continent.
Since mouldy straw is incriminated in all these cases a myce-
toxic zetiology was suggésted {Kalra et al. 1977; Magsocd,
19843 Behers, 1985).

In Kerala, rige is the staplée food of people and paddy
straw constitutes the major bulk of the roughage ration of
cattle, The post-harvast storage practices ars not satisg-
factory and the farmers stock their straw in their respec-
tive kand heldings in open air. The prevailing high humidity
and ambient temperature are éuite congenial for the develope
ment of fungal organisms in various feed ingredients of the
livestock. The unsastisfactory post~harvest practices adopted

again favour fungal growth.



Soon after the rainy seascn the straw becomes infested
with various fungi which are qapable of producing metabolltes,
‘most of which are toxic in nature. Fectors like moisture,
relative humidity, temperatura, composition of substrate,
fungal strain etc. influence mould géewth on a @Gmmodity and
they also influence toxin production. Of the physical pera-
meters ;nvclveé in fungal growth, moisturg content, tenpera-

ture and relative humidity are important.

Kerala State lies between 8°18° and 12°48' North lati-
tude and between 74°32° and 77°24*' REast longltude., There is
no distinct winter season and ﬁhere are two wek periods and
a dry period_(Nair, 1973). There is absence of a seasonal
rhythm and little variatien in day length. !Mean ambient
temperature 1s 27°C and temperature as high as 40°C is expe-
ricnced during the months of Mérch and April. Relative huml-
dity is high throughout the year. This aspect of environmental
£ood contamination due to mytotoxins, which is relatively high
in this State because of the high humid climate, was a

neglectad £ield of study.

The underlying causé of nsorosis of the extremities was
not investigated, although & myootoxic aetio;égy was suggested
by certain workers. In the present study'it has been envisaged

to study the incldence and nature of the disease.
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2. REVIEW OF LITERATURE

2.1« Prevalence

The necrosils af'tﬁa«extremiéies in cattle in the Indian
subecontinent was fitst’repuxﬁea'by Shirlaw (1939). During
the years 1920~1§30 there weré reports from the Sheikhpuxa
and Muridke parts of the Dagnala area of Punjab, on a pecu-
liar disease of buﬁféloes that éauséd severe cconomic loss
and Shirlaw was forced to underﬁake a special enquiry into
the pathology end aeticlcgy of the conditions It was aécerﬁ
tained that not only buffaloes bus cecasionally 2ebu cattle
of all ages wore affe¢tedg Since the disease was moré
prevalent in the be@ Nalza arss (Deg Hala = Deg rilver) it was
tormed Degnala diseas@. This peeuliaﬁ condition was encoun~
tered in buffalces and occagsionally in white cattle of the lovw
lying marshy tract of the land bordering Deg Nala. According
to the natlves the disease had exlsted for generations and
Shiriaw (1939) provided s very apt descriptien of the symﬂ LOmS ,
lesions and histepathology cf the diseass.

Barakat gt al. {1960) observed a chronic disecse con-
dition ‘Arrada’ chagactérised by the neceXosls of tall, among
the ngptian buffaloes; it was not notiged in cattle aven
when they were kept under similar conditions. This disease
was of ecencmic importance aince it caused an appreciable

raduction in the price Gf the affected buffaloes.

George gt al. (1970) reported necrosis of tail ameng
bovines treated at the Veterinary College Hospital, Mannuthy,



South India. Widespread outbreaks of necrosis of tail in
cattle was notlced during 1968-62 in vazious‘partshqf Kerala.
Out of the 1,260 bovines admitted abt the hospital during the
peried from September 1968 to May 1969, 142 were affected
with tail necrosis, thus showing an overall incidence of

11.3 per cent.. O©Of these, 920 were white egttle of which.

52 were affected, i.e., 5.6 per cent and 340 were black cattle
of which 90 were affected 1.e., 26.5 per cent. The parcan-
tage ¢f incidence was 5048 in he-buffaloes, 20.2 in she-
buﬁﬁa;eés, 4.3 in buffalc calves, whereas the percentage of
incidence was only 17.8 in buffaloes, l.4 in ceﬁé and 1.5 in
calves.‘ ?he»pereentage of lncidence was gxeaéer in black
gattle than in white catﬁle andnin wafking animals as com-
pared with fiarm livestock. The incldence cf the disease was
on the increase during January to April, the péak rmonth being
Pebruazy and March and the percéntage of incidence being 27

and 26 reapactivelya

From Pakistan‘.Irfanb(1971) reported the clinical pilcture
and pathology of the necrosls of extremities in bﬁffa&ces angd
cattle. He observed a seasonal incidence for this condition
and stated that in 1968, 1969 and 1970 outbreaks occurred
during November-February each year. Clinical pictures and
histopathelogical changes were studied in 295 buffalces amd
10 white cattle, The agé cf these anlmals varied from three
manths<to ten years. Both sexss were involved, The disease

was sporadic in nature with seascnal incildence and was



prevalent during the winter months when rige crops were fully
grown and the animals were fed on green rice fodder or fresh
rice straw. The disease was confined to buffaloss and cattle
but the laﬁte: showed cnly mild lesions. Irfan (1971) stated
that this disease was no longer c@ﬁfined to the areas around
Deg Nala, but was alsc prevalent in other iow lying regions
vhere rice was cultlvated., In this investigation the author
examined 25 herds in 15 different villages and 295 buffalces

and 10 white gattle were found affected.

Kﬁatra and Singh (1972) observed a éimilar digease
condition from several villages of the district of Amritéaf
and a village eech in districts of Héshiarpur, Jullundur and
.éurdgspur, overlccking Irfan's (i@?l)lpuélication, they
redescribed the Deg Nala disease as a separate entity
‘Gangrencus syndrcmae's They associated its ocourrence with

winter and feeding of paddy straws

Dhilicn (1973) confirmed thst the disease appeared about
the came period, i.€., in 1968, 1969, 1970 in several villages
of same of the rice grewing districts, CGurdaspur and Amritsar,
of the Punjab and in the villages arcund Karnal in Haryana.

Tt was found that it occurred during the colder monthg when

the animals were liberally fed on paddy straw.

Kalra et al. (1974) described the eplzactilogical sbser=
vations, clinical features and patholegy of an obscura dise
case commonly known as Degnala disease. Thedr findings were

baged on the investigations of disease cutbreaks which



-ocdurred during the years 1968 to 1972, in the rice growing
areas of the Haryana State. The diseasa, having chronic

ergot poisoning like syndroms; was sporadic, seasonal and
reglonal in character with a tendency to confine itself to
a.particular hérd or field. The morbidity rates in buffalces
and cattle were 67.9 per cent and 13.61 per cent respectively.
The mortality rate was 22.21 per cent in buffaloes and 3.27 per

cent in cattle.

Rajan et sl. (1977) reported on the prevalence and patho-
logy of the necrosis of the extremities in bovines of Kerala
State. They pointed out the resemblance of this condition to
Degnala dlsease. Buffaloeg were primarily involved and the

dlsease had az seasonal incldence.

Said et al. (1977) collected one hundred specimens of
tall necrosis from a slaughter house at Cairc, Egypt. They

also examined 12 clinical cases.

Martig and Isuenberger (1978) reported necrosis of tail
in a bull fattening unit in Switzerland. Out of 128 animals,

119 had tall lesions, 49 of these had lost gartnaf their tail.

From China cbservatlon on the necrosls of extremities
in cattle was regortea.»'A disease characterized by the
necrosis of ears, tail and feet was observed by Deng gt al:
{1584) in Guilin district, Cuangxl, during the pericd 1979-83.
Thaoy found that the mortality raté was 35-43 per cent and the

animals had consumed mouldy rice straw.



While conducting csmparative study on urea enriched
wheat/paddy straw_rétions Sakshi et al. (1986) chserved
symptoms describsd for Degnals disease iﬁ Buffaloes. They
made some investigations to £ind cut the caﬁsatiVe factor
regponsible for the development of this disease in buffaloces

on feeding rice straw.
2¢2%. Aatidlogy

Shirlaw (1939) was the first to make attempts to throw
light inte the astiological aspects of the negrosis of extre-
mities, which the villagers ¢f the Deg Nala area termed
'Leprosy’ because of its superfiecial appearance. Belng one
of the lafgestrgrazing areas in Punjab, most of the epizootice
diseases periedically maée thelr appearance. It was & fertile
ground for the breeding of parasitic diseases, while the rank
eoarse herbage afforded ideal eondition for the propagation
of insect vecteors of discase agpacially of Tabanus énﬁ Ticks
{(shirlaw, 1939). During post-mortem examination Shirlaw
cbserved Schistosomes of the species S. indiea in thé liver
of affected animals, The paxasitic.athercma encountered in

the aorta was attributed tc Onchogerca armillata and Eleophora

poeli (Shirlaw, 1939). Shirlaw alsc considered the probability
of ingestlion of poisconous plangs or fodder. Bu@ 1S evidence
-was obtained £rom the direct exemination of fodder. During
the course ¢f investigation he examined the possibility of
argotism, protozoal,; bacterisl and helminthic infections, bﬁt

could not specify the exact cause of the disease.



El=Mokkawi (1958) claimed that of the various organizms

isolated Corynebacterium bovis isolated from tails of sick

buffaloes was the gausative organism for the‘necrosis of tail
in Egyptian buffalces. He also stated that an effective
method of treatment was to dip the affected tail in 10 per

cant formalin.

Barakat et al. (1960). suggested that the necrosis of -
tail in Bgyptian buffaloes was of the nature of a deficlency
disease. An emulsion consisting of egg-yelk and linseed oll
was regemmended for the treatment. -The authors, therefore,
concluded=tﬁat deficiency of fatty acids waz responsible for

this syndrome.

Irfan (1971) was able to relate the feeding of green
rice fa&den/fresh paddy straw with Degnala disease. He had
noticed that thils disease had spread to other low=lying areas,
other Dagnala, where rice was cultivated. Though, he ini-
tially suspected ergot poisoning, no natural cases of ergot

polsoning were detected from these areag,

Kwatra and Singh (1972) and Dhillon (1973) suggested the
association of this syndrome with the feeding of paddy straw

during winter months.

Arora et al. (1975) reported that selenium toxicity
caused by feeding seleniun rich paddy straw could be the
main gause for the dgvelcpment of thias disease in buffaleces.
 They observed that the selénium lavels of fodder samples .

. obtained frem the owners of sick animals ranged between



0.9 ppm to 6.7 ppm which were abové the safer level of
OS5 ppim,

arora (1977) gave further association of the Degnala
disease with sslenium toxicity. He observed that, the animals
suffering from the disease had recovered f£ully when they were
treated wlth ‘*Degeoure' an antidote mixture prepared in the
Nutrition Division of National Dairy Research Institute,

Karnal, at tha rate of 30 g per day per animal.

Kalra et al. (1977) suggested that paddy straw contami-
nated with toxic fungi were the astlolegical factors for
Degnala disease. The& indicated the Fusarium mycctoxins as
a possible cause for this condition,

Said gt ai« (1977} observed Microfilariae in the blocd
samples of animals suffering from taill necrosis in Egypt.
These animals also gave a positive réactionzto £illatial anti-
gens. Treatment with antifilarial drugs stopped the progress
of the leslons, | |

Martig and Leuenbsrger (1978) ateributed intensive
nature of housing and nutrition for the necrosis of tail in

a2 bull fattening unit in Switperiand.

Bhatia and Kalra (1981) reported that, Degnala disease
could be experimentally produced in buffalo calves by feeding
rice straw vhich was suspected to be contaminated with myco-

soxins.,

Prasad et al. (1982) found that feeding of rice husk

contalning 6.23 prm selenium can also cause thig disease



syndromna. Thef were able to induce selenium toxicity. - Also
T was cbserved that those animals treated with ‘'Degoure’
(Sormila - Magnesium sulphate - 1 kg ferrous sulphate = 16 g3
copper sulphate - 24 g3 zinc gulphate - 75 g3 cobalt sulphate
15 g) recovered from the dlisease. |

From China Deng et al., (1984) attributed the consumption
of meuldy rice straw as the possible cause for the necrosis
of extremities in cattle. They isolated Es gquigeti,

F. semtectum and F. anquicides from mouldy rice straw.

Magscod (1984) indlcated the pessible fole of E. gquisetd
for causing the Degnala dlsease in buffaloes and cattle of the
Indian sube-conitinent. The animals. succumbed to this syndromo

by consuming the fungus infested rice straw.

Behera (1985} reported that mycotoxing belonging to
trichotheene group in the fungus infested rlce straw were

responsible for Degnala disease in buffalces.

Ehangrggigi. (1985) reported that eight specles of
Fusarium were iseolated from the mouldy rice straw from three
regions in Guizhou province of China, where foot lesiocns were
common among cattle. F+ sporctrichoides and F. equisetl were

the common isclates.

‘Bhatia and Gupta (13986) observed that the rice straw
from the area where the disease had cccurred yielded known
mycotoxin producing fungi, thé most numerous being F. equiseti.
They produced the disease in buffalo ealves by ﬁéediug con=

tarinated paddy straw. They alsc observed that treatment with



‘Degoure’® had née effects so long as the contaminsted rice

straw waz fed.

Bakshi et al. (1986} observed that Degnala disease likc
symptome appeared in buffaloes in areas where there is

increased selenium uptake by rice plants.
2.3, Clinigal picture and pathology

shirlaw (1939) observed the first incidence of the dis-
ease with the ¢linical featureé of general malaise unacoom~-
panied by fever and attended by signs of wvague abdominal pain,
dlsinclination for movemént and a painful gait sﬁggestive of
laminitis. Anorexla was present though animals showed a
desire for focd. Examinaticn of the tongue revealed a marked
anteridr swalling with considerable pain on manipulation.
After a variable period of time; areas of subcutancous oedema
daveloped, generally confined té the extremities, l.e., feet,
tall and ears or occasicnally more widespread in the postericr
abdominal area and perineums Shirléw {1939) noticed in one
or two cases swelling of the entire head region. Gradually
the swellings abated, thereby rendering more definitive the
exact logation of the lesion which, cn palpation appeéared
less oedematous and mote‘ptaliferative, At this stage the
indtial malaisé disappeared, the affected animal started -
feeding normelly and apart from a &light lameness and swellihg
‘of the faeet, the majority of animals returned ¢ normal health.
However, Shirlsw (1939) observed that 20~-30 per cent of ani-

mals did not show the termination. Such cases remalned



decideﬂiy 41l. Rapid loss of thevcan&iﬁian and anaemia with
marked eosinophilia were seen. A secondary cedema was seen
localised in the proximity of the dowlap, while the cedema
girst noted in the extremities increased in volume, the over-
lying skin becave tense, devoid of sensation. The cedematous
fluld was gradually sbsorbed and veplated by a proliferative
tissué which, produced in excess, conferred a marked thicken-
ing of the affected part; The overlying skin became dry and
rough in texture and neorotic in appearance and quite insen-
sitive. Neither the lymph wvessels nor tﬁe superficial lymphé
nodes wers affected. The proliferative induvation of the
subcutis and the dxy‘wzinkled»skih accorded an elephantiasis
like appesrance to the affected limbs, The ears and tail
wers affected wiﬁh dry gengrene and a sharp line of damérca«
tion was seen betwden the dead{ana healthy tissues, Sloughing
shortly cccurred and the animals lost their'earé aﬁd'iaili.'
Not infrequently similar fate befell the anterior portion of

the tongue€.

The affected areas of the skin of the limbs f£issured
decply and the necrotic skin peeled away f£rom the underlying
tissuaes, exposing a blesding raw surface which normally under-
want cicatrisation in spite of its 1liability to secondary
infecticn. Lesicne around hoof were more serious. Necrotde
ungulitis resulting in shedding of digits accurred. Occa-
sionally the entire hoof was lost, Andmals exhibited marked

prostration and cachexis,



shirlaw (1939) recorded the postemortem examinéti@n
findings ©of eleven animals deasd or destfoyed in variscus
stageé cf the disease. On dissecticn of an affected limb
the subcutls was found to be indurated by new comnective
tissue. Histclcogical egaminatian gshowed mild degree of
mononuclear infiltration and a certain propertion of ecsino-
phils. Connective tissue proliferatign was cbserved., There
was no tendency to focallnecrcsis or aggregation of leuvco-
cytes;with.Vaséula: congasticn and secondary infiammatory
changes as usually encountered in an infective procesé. Tha
oedemaéous £luid digtended the subcutanecus tisgues along the
channels of least resistanee. The blood vessels of the new
tissue showed #ariaus stages of a process culninating in
total occclusion. There was no throgwbosls, but a progreésive
‘mesarteritls resulting in grass.thickening of the vessel wall
and'consﬁriction and £inal obliteration of the. lumen ﬁas Pro~
minent. Synchronous with thls process, fowmation of new -
arterial collateral supply Qas also obgerved, But they alao
underwent the pathological changés affecting thé parent
vessels. The velns were found to be dilated te the maxlmum
capacity. ' The vessaels, botﬁ4arteries and veins appeared as
thickened cords. Parasitle atheroma wés gncountered in nine

out 6f eleven cases (Shirlaw, 1939).

El-Mekkawi (1958) described the pathological changes in
necrosis of tail in Egyptian buffalces. It consisted of
marked hyperkeratosis of the epldermis. He cbsgrved conscli-~
dation and homogenisation of the connective tigssug together
with collapse of blood veséels.



‘Barakat et al. (1960) reported that the tail-necresis in
Egyptlan baffaloes had its cnset marked by léss of hair at
. the tip of the tail f£ollowed by hyperkeratosls, later culmi-
nating in necrosis. If left untreated, the necrosis axtended
slowly upwaxds'to-the‘base of the tail and finally the buffalc
was deprived of its teil. The disease was not transmitted
when necrotic and healﬁhy,buffalaes were kept in contact with
each other. The necrogsed taill usually showed eruptions or

the surface.

George gg‘ggJ (1970) provided a vivid clini&al picture
of theé necrosis of extremities of bovines in Kerala. The
lesion was seen at the tip of the tail, with typical infla~
mpatory symptoms, which gradually progressed upwards. The
affected region was siightly awollen at the onset. It later
begame insensitive and cold tc touch and the haizrs began to
£all off, This stage usually passed unncticed auing to the
prasence of the switch. The lesion ext@nded~preximally and
a line of demafcaticn was seen between the distél necrosed
and the proximal healthy porticn: It became a dry gangrene.
The affected region became hard, dry and thin and sloughing
teok place at the line £ demarcation.  In some cases, suppu-
ration tcook place, causing progressive molst gangrene, the
extont of which was unpredictables In a few cases, necrosis
cf the extremities like the tip of the ear, feticgk and

risket was alsc present. Dissection of the necrosed distal

portion revealed the pregence of a well organised clot in



the coccygeal vegseis ocbliterating the blood supply. In few
casas the clot ext@nded to two to three centiéeters into the
apparently healthy proximal pertion.

'i:fan (1971} recorded the clinical piéture.and pathology
3£ Degnala disease in buffalcas anﬁ cattle in West Pakistan.
The first indication of the dlsease appeared when the animals
wvent off f£eed for a few dﬂYéi During the early stages of the
diseass some animals showed lachrymation and dribbling of
saiiva. within a few days, cédemat@us swall;ngs appeared on
the lower reglon of the legs and other dependent parts of the
body. In many céses theAlégs were encrmeusly thickened. »As
' the disease progressed, ulcerated wounds appeared cn the legs,
tips of the tail and earss; Lesions ultimately led to necrssis
_aﬁd aven gangrené, The affected. parts wera cold tc touchs
The hair on these affected parts denuded and a line of demar-
cation was seen between the diseased and healthy parts. In
some cases the gangrenous portions sloughed off, Ulcerated
vounds alse appeared cﬂ the muzzlé and tip of the tongue. In
some Qases these parts alsc‘sloughed of£ with the onset of
gangrene. The animals became lama and some boecame progtrate
due to pain fxom the wounds. They lost their condition.
Usually the wﬁunds healed in due'caursg. The blocod vessels
in the affected aréaa were found to be thickened and hardened.
In some cases the vessel walls were almeost daubla‘tha normal
size, and their luven was constricted. Extensive fibroblastic
proliferation was obseyvad.in the sybgutaneous zegich. Degene-
rative changes were abserved in the muscle bundles. The tunica

madla ¢f the blocd vesselz was thickene@.



Kwat?a and Singh (19735 reported that Degnala disease
was characterised clinically by development of aedemd,
necrasis and gangrene of the extremitics., Haematological
-values of the experimental cases were not found to vaﬁy £rom
those of the normal animals. According to them the differen-
tial 1éucecyte count., total leucccyte count and packed cell
volume did not shaw significgnt varlation in the exparimental
cascEs, waever, some animals showed olimht transient £all

in haemcglobim»cantent,

Kalra gt al. (1974) deseribed the early symptom as dis-
inclination on the part of the animal to move, fhis was
followed by the appearance of cadematous swelling cn the
'lower region of the legs asnd other dependent parts of the
body. With the invalvement of the legs, the animal develeped
lamenesss As the discase progressed, necrosis and gangrene
of the extremitics of the legs, tail, ears, ctce. developed.
In a few cases, muzzle, lowar jaw and tongue vwere alsc
1nvclvea. The gangrenous areas were cold and insensitive
£0 pressure or pricks.4 Later, there"ﬁas aloughing of the
affected parts resulting in ulceration and wound formation.
In severe;y'afﬁectéd cases, the hooves were shed off, exposing
the sensitive laminae and underlying hones. Affected animals
could not move and remained recumbent. They became weal,
emaciateﬁ'and revaaled hidé bound con&ition. The dissectlon
of gangrenocus parts revealed necrosad. tissues with thick

walled arteries. The lumen of the vessels was reduced and



- gome of them showed thrombus formation. There was gelatinous
degensratign of body fat. No significant lesion could be

| found in the visceral organss Histopathological examination
revealed proliferation of muscle £ibres of the tunica media,
There was slight to marked éesinophilic'infiltratian in the
subcutaneous connective tissue, partiéularly around tha

smaller blood Vessals{

Rajan ¢t al. (1977} recoxded the gress lesions and
detailed histopathology of the necrosis of extremities in
bovines 4in Keralé State, The affected animals were very weak
and emaciated. The tail was thin, d4dry, shrivé;led and cold
to touch. The skin of the tall was wrinkled, rough and parche
ment like with scaly material coating the surface: The skin
was énly spargely ccated with hailr. 'Tail was rigid and
ineléstié. Cut surface shawed atrophlc muscles and prominent
coacygeal vessels £illed with dark masses of hléod clot fitmly
adherent to the vessel wall. Dissected out vessels were rigia
‘ an&Aineléstic with réduced lumen. The carcases of the buffa-
Joes that were aut@psied ware very much emaciated. Muscular
tissue and skin over the antericr third of the mﬁxilla and
mandible had sloughed off exposing proximal part of these
bonegs Hooves of the limbs were shed ofE éxposing the seﬁsiw
tive laminze and bony tissus. Lower é@xtian of ¢he limbs
were diffusely swollen and the skin had peeied off exposing
the nuscular tissue. Muscular tissue of the exposed pertion

was diffusely inflamed. The prefemoral and prescapular



adand

lymphnodes on both sides were enlarged and cedematcus. Hydro-
pericardium and ascites were observed in moderate degree,

Subcutaneous tissue showed cedema and gelatinisation of fat.

Liver showed Eocallareas of fatty change and centri~
lokular necrosis. Kidneys revealed tubular degeneration and
~hecrosis, In the é@leen depletion of lymphoid tissue and
moderate haemosldercsis were observed, Myocardium revealed
fogal areas $£ﬂhyaline degeneration. Capsule of the adrenal
glénds was thickened., FPocal areas of haemorrhage were
observed at the cerﬁiceameédllary junction, “ona faselculata

was devcid of fat.

-Tissues from the tail revealed fccal areas of puiulant
dermatitis and trichofolliculitis characterized by neutro-
rhilic and eosinephilic infiltretion, . Hyperkeratosis, para-
keratosis'and moderate degree of acanthosis were cbserved,
Blood vessels showéd pronounced thickening of the wall,
reduction in the sige of the lumen and hypertrephy of the

tunica madia,.

lany of the blood vessels revealed thrombi. Muscular
tissué had undergone degeneration and necrosis. Degeneration
and rarvefaction of the bony skeleton of the taill were evident.
The cocoygeal nerves did not reveal any evidenqe of degenera=
tion except in zdvanced cases of gangrene of the terminal

part of the taili.

Bhatia and Kalra (1981) conducted clinico-haematolcgleal



atudies on Degnala disesse. The earliest signs wers disincli-
nation to move and swelling Qf the lower paris df the leg
particularly-adjoining fetlock region resulting'in_lamenass.
.Gradually there was loss of appetite-and the animal became
wesk and emaciatede The agffected parts were (iags. tall én&
sars) painful to touch. Subsequently necrosis followed. The
neerotic partiaﬂsiheaame gangreneus and were cold and insensi-
tive to pressure ar pricks. Later the gangrénous parks
sloughed off anﬁ-gave :ise to uicexat1@ﬁ~ana wound formation.
~ The animale showed hidesbound appéarance and remained recume
bént 11l decath. During the expezimenﬁal production of the
disease, by feeding rice étraﬁ,'it was not pofsible to line
out any set,patterﬁ-af the sequentlal involvement of dlffe
rent parts of the body. However, in general, the legs were
the ﬁirét to get invcived, later tail and earse 1In majmrity
oF ahezcasas the hind legs, more often than thé foxelegs were
inQleed. The elinieéi signs‘appeareﬁ £irat in the zight hind
ilegs In experimentai aﬂiméla only siight cradual £all in‘
‘1eucacyte and haemeglobin values wers cbserved, Reduction in
eosinophils was'ebsesvea~in the later phase of the disease.
But in natural'eaées a mild leucaeyﬁ@sis wag notleod.

Bakshi &t =l. (1988) reported the experimental produgc-
- tion of Degnala_ﬂisease";ike syndrone in buffaloes, vwhile
conducting comparative studies on uréda enriched wheat/rice
okraw rations: In buffaloes fed with rice Stféw initial |

symptoms of swollen extremitics f£ollowed by neorosed skin



spots below the hock joints were observed within 30 days,

The necrosis on tall and ear tips had alsc started., At a
later stage the desquamation of the necrosed skin spots énd'
skin sround the hooves had resulted in the separétian of hoof
from the laminae resulting in the sloughing of hooves. The
animals showed alapscié.-staggering galt and general debility.
At the teminal stage'the animal became prostrate with
stretghed limbs.
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3« MATERIALS AND METHODS

The study on the prevalence and pathology of Necrosis
of the Extremities in cattle was conducted at the Centre of
Excellence in Féﬁh@logy, Mannuthy in liaison with the Uni-
versity Veterinary Hospitals and other peripheral veterinary
institutions of the State Andmal Hushbandry Department in

various districtse

3.1: Praevalence

In orddr o assess the prevalence of the condition the
data published in the Dissase Surveillance Re?crt of the
Animal Husbandry Department, for the perlods 1985, 1986 and
1987 were utilized.

3.2. History

The madus operandl was to intimate the veterinarians'
all over the State through circular regarding the signifi-
cance of thls regsearch programme. Feed back résPGnses were
axpacted with regard to the incidence of the disease. On
recelving information arrangéments wore made to undertake
an on-the-spot study of the cases including the elinical
examination of the animal/animals, history and cocllection

of gpecimens,
3.3, Haematological studies

Blood samples from the animals were collected £rom the
Jucular vein with and without anticoagulants, Procedures.

described by Schalm (1975) were followed for the determination



A St

of erythrocyte sedimentation rate, packed cell velume,
haemoglobin, total and differential leukocyte counts and
total erythrocyte count.

3:sde Estimation of Calcium and Magnesium in the
serum

The levels of calcium and magnesium in the sera were esti-
mated using the atomic absorption spectrophotometer method.
Prccedure given by the Manual of Perkin Elmer Companys UeS«Ds

was adopted.

3.5. Estimation of inorganic phosphates in gerum

Inorganic phesphate in the serum was astimated by the

Fiske and Subba Row method as described by Oser (1879).
3.6, Estimatloh of total Plasma Proteln

Serum protein wag estimated by the Biuret Assay method

of Inchiosa (1964).

3.7. Mycological studies

Mycological studies were undertaken to £ind out the
role of pathogenic fungi in the causation of necrosis of
axtremitica, Suspected straw samples were collected at random
from farmers whose anlmals had the disease syndrome and vere
-cultured for 1solaticn pﬁ fungl. Progessed samples were
incoulated into Sabouraud's Dextrose Agar for the isolation
of funci (Emmons gt al. 1977). Flates were incubated at room

temperature for a maximum perlcd of 21 Jdays. The fungal



grovths discernible macroscopically during this pericd were
further identified by c¢linical and mefpholegical character-
istics. Morphologieal’Characteristics were studied by tease
mount preparation using lactophencl eotton blue as a mounting
mecium (Larcone, 1976). 'Thé growth and sporulation of fﬁngi in
an almost undisturbed condltion were studied using Riddles
slide culture technique for further identification (Al-Docry,
19803 Choudhari end Chandrashekhara, 198L). |

3.8. Paddy straw extraction anéd Thin
layer Chromatographic studles

‘The paddy straw collected from the disease prevalent
areas were analysed for trichothecenes, Féurteen samples of
susPeéted paﬁdf sﬁraw and four samples of apparently good
straw were extracted (for 4 to 6 hours) with 1 litre of
ethylacetate. The extract was washed with 30 ml of distilled
water and svaporated on a water bath for drynoss. It was
dissolved in 200 ml of ¢hlorcformsmethanol mixture (4:1) and
shaken with 20 ml-ﬁéxane. The upper haoxane layer wags digw
carded and 60 ml of Alstilled water added. It was extracted
agaln using 100 ml of chloroform:ethylacetate mixzture (1:1).
The lawer‘layer was taken and evaporateé{ This rice straw
extract was digsolved in 2 ml of ethylacetate. A small
(0.1 ml) aliquot from each sample was applied on Thin Layer
chromatography plate and the plate was develdped in ¢hleroform-
methanol (97:3) mixture., Thé‘pléte was dried and sgprayed with
20 per cent methanclic sulfuric acid (20 mi H2504:80 ml methanol).
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The plate was later kept at 110°C for 10 minutes and examined

under long'wave length U.V. light,.

3.9, Radiographic studies

Contrast fadidgraphy was employed to study the in vive
profile of arteries and veins in the necrosed tail of a
bhuffalo. The 30ccy§eal artery was exposed under logal anaes-
thesia and the contrast medium Conray=420 (M & B) was injected.
¥=ray was taken to get tha angiagﬁam_and venogram of the tails
similarly anglogram and venogram of tue normal talls were also

talken,
3.10. Gross Pathology

The affecqted talls were examined in detall and gross
lesions were ﬁecoraed. Repregentative samplesyof tissues
from the afifected tails wore taken and £ixed in 10% buffered

formalin.
3.11. Histopathology

The formalln fixed tissues were subjected to decalcifi-
cation in 5 per cent nitric acid (Luna, 1968). Decalcified
tigsues were processed by routine methods (Luna, 19683
Sheechan and Harapchak, 1980), Paraffin sections cut at
3-5 u thickness were stained with Harris'® Haematoxylin-Eosin,

Van Gieson's stain and Verhooff's stain.
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4, RESULTS
4.1. Prevalence

According te the livestock census of Kerala (1982)
there are 3096775 white cattle and 408584 huffaloes
(Table 1), The ingldence of the dlsease syndk@me was found
more in Euffaloes than in white gattle. In 1985 the incle
dence in white cattle was 0.0175% and in buffaloes it was
0.1343%. In 1986 it was 0.0155% and 0.1534% respcctively.
During the f£irst half of 1987 the insidence wag $0.0124% and
0.07705% respectively (Table 2).

4,2. Uistory

During the £ield visits veterinarians reported that
cases were presented at the hospltals stating that there “
was falling of hai? on the tail. In the presanﬁ study, in
all the cases cxamined the lesion was restricted to the lower
extrenlty of the taii. IThe veterinarians observed that in
cacrkain instances animels were bréught to the hospltals with
the tail sloughed off. Also they reported that} if left
untreated the necrosis progressed upwards., However, in cer-
taln cases, the cchﬂitian culminated as a self-limiting
necrogis., The affeeted animals were feeding and driaking
normally. They éppeareﬁ alert and active without any appa-
rent systemic involverent.

All the affected animals were kept clcse to the houss of

the farmers. Housing conditions were in general satdsfactory.



Table 1. Livestcck population in Kerala*

T o | Cattle d _ | Bﬁffélcaa i

Eumbér perceﬁtaga Number - Percenﬁage
Trivandrum 197501 6.38 31438 7.69
quilon 268924 9,33 18148 4.44
Pathahamthitta 235053 7.59 8790 2.15
Alleppey 214542 6.93 6526 1.67
Taukkd 166028 5.36 14193 3.47
Kottayam 283353 9.15 7931 1.94
Ernakulam 304367 9.83 27272 6.67
Triechur 233658 7.55 54331 13.30
palghat 273813 8.84 102354 25.05
Malappuram 193364 6.24 64428 15,77
Calicut 212563 6.86 7200 1.76
Wynad 108964 3.52 28642 7.01
Cannanore 223124 7.21 13440 3.29
Kasargod 161519 5.22 23591 5477

Total 3096775 408584

* Livestock ¢ensus, Kerala, 1982, \
Directorate of Animal Husbandry, Trivandrum.



Table 2. Prevalence of Tall Necrosis

1985 1986 1987
Cattle Duffaloegs Cattle Puffaloss Cattle Buffaloes
January 53 41 35 24 2 35
February 33 62 42 66, 139 . a4
March 35 55 36 106 30 32
April 79 a3 a4 66 38 48
May - 21 28 43 52 59 a3
June 27 42 33 53 57 67
July 23 39 37 40 - -
August - 144 75 30 30 - -
September 31 - - 33 - 47 N
October 31 a7 37 42 - -
Novenber ' 27 40 37 42 - -
December 34 44 35 36 - -
Total {(number) 545 549 491 627 387 315

Pravalence\inupercentaga 0.0175 $.1343 00155 0,1534 0.0124 . 0.07709




All the animals in a particular housshold ware not affected,
However, in one instancs, all the four buffaloes which were
kept in a single shed were affected. In anothér place only
twe buffaloes among four kept in a shed were found ¢ be
affected. In certaln plates aniﬁals which were purchased
£rom the neighbouring State of Tamil Nadu, developed the
conditions 1In these cases it was not clear whether these
animals already had the diséase in sub-clinical form when
ghey were purchased or the lesion came to the notice of the

farmer only after they were being reared in Kerala counditions.

Dirding the field visits, it was cbserved that these
aﬁimalé were fed paddy straw purchased locally as the ‘sole
fodder. These farmers were not in a pesition to feed their
livestock with paddy gtyYaw £rom a single soﬁr¢e.‘ Most of them
were depending upon dally/weckly supply of straw purchased
from straw traéexa; Ie ﬁas.ebéerved that the paddy styaw
which was being fed to the animals was cbtained ér@m diffe-
rent sources, In many cases, the straw had a mould contamni-

nated appearanco.
4.3, Hacmatological studies

The haematological parameters recorded from ¢he c¢linical

caseg aré given below and is repregented in tables 3 and 4.

4.3.1, Haemoglobin {g/dl}.

The mean haemoglobin value was 11,73 # 0.56 g/dl,



Table 3. Haemogram of buffaloes with tall nscrosis

Animal’ b
No, {g/dl)

(36)

ESR

{ran/hx}

RBC

(10%/u1)

1 11 31 57 542
2 14.5 42 55 y;

3 13 38 €0 ‘-e,-' |
4 10 32 65 5.5
5 10 30 61 5

6 12 37 55 Ga2
7 14,5 43 56 742
8 12 30 60 | 5.1
9 10.5 35 58 5.9
10 10 34 57 6al

Hean £ SeBe . 5is6

35.20

+14 50

58.4
+1.0

5.92

i@§24




Tsble 4, Differential count of buffalces with necrosis
of tall '

An:!.mgalh Eosino=  Neutro- t:gmph@-; Monocytes
. No. phils rhils cytes

1 4 34 58 4
2 3 35 60 2
3 1 o 66 3
4 3 45 . 50 2
5 3 3 54 2
6 2 a0 56 2
7 3 37 58 2
-8 2 . 42 . 54 2
9 3 34 60 3
10 2 34 82 2
mean x 5.8 20, BB N Sien




4+3.2. Racked Cell Volume,

The mean packed cell volume was 35.20 + 1.50 per cent.

4.3.3. Brythrocyte Sedimentation Rata.

The mean erythrocyte sedimentation rate was
58,40 & 1.0 mn/hr.
— count: (10%/u1) .

The mean total erythrocyte count was 5.92 + 0.24-
million/ul. |

4.3.5, Differential leucocdyte count.

423.5,1. Eosinophils.

The mean €osinophil count was 2.60 + 0.23.
4+3e5.2s Noutrophlls.

The mean neutrophll count was 36.20 + 1.52.
443.543+ Lymphocytes.

The mean lymphocyte count was 57.80 + l.44.
4¢3.5.4, Monocytes.

The mean moncgyte count Was 2.40 + 0.22
4.4, Calcium and Magnesium level 4n sexum

4dedel. Caledum.

The mean caleium level in serum was 8.82 + 0.18 mg %
(Table 5). -
4.4.2. Magnesium,

The mean Magnesium level in serum was 2.57 £ 0.11 mg %
{Table 5).



Table 5. Caleium, Magnesium and inorganic phosphate
level in serum of buffaloes with tall
necrosis (mg %)

Animal Caleium Magnesium Inorganic
No. {19} {19) phosphates
_ ' (10)
1 9,60 3.18 6.0
2 9.26 3,53 7.0
3 8.63 2.10 6.2
4 . 8.19 2:64 Te6
5 9.33 2495 - 5.5
& . 8.93 - 2.21 649
7 7455 2.82 6.0
'8 10,34 2,77 7.0
9 8.94 . 2.06 7.2
10 9.64 2442 7.0
11 9.06 .00 -
12 8.26 2,34 - A
13 B8.76 319 -
1 9,42 2.08 -
15 8,63 2.9 . =
16 7.53 2,70 -
17 7438 2.43 -
18 8.92 2,07 -
19 9.20 . 2.46 -
mmzen B AW g

Figures in parenthesis indicate the number oﬁ animals
studied



4.%. Inorganie phosphates in serqm

Thé mean inorganic phosphate in serum was 6.64 i 0.21 mod

(Table. 5)s

4.6. Total plasma proteins

' The mean total plasma protein level was 7.30 * 0.80 g %

{(Table 6).

.447. Mycological studies

The suSpemteé paddy straw céllecteﬁ £rom Vaéious loca-
tions were subjected o cultural examination, to-identify
the nature of fungi contamiﬂating the straw, Also apparently
clean paddy straw samples were subjected to exanination.

The results are shown in the table 7.

4.8, Thin Layer Chrmmatagraphic studies

Paddy straw extracts obtalned from. field samples were
subjected to Thin Layer Chromatographic Studies. Tricho-
- thecenes could ho§ be detectad d@ring the present study.
4.9, Radicgraphic Studies

Radiagraphic:studiea of the;noxmal and diseased tails
were undertaken. Also artercograna and venograms of the

animals ware taken (Fig.l).



Table 6, .Total plasma proteiln level in buffaloes
with tail necrosis

oy Y Total plasma
Anégal protain
* g%

7:5
740
7.3
649
7.1 -
6.9
747
7.9
7.2

© W N O D W N

Mean & S.E. - 730 % 0411




Table 7. Mycoclogical studies on suspected samples of paddy

straw
Rlace District Genus of tha fungus
i, Aamballore Trichuy el
Sample I rPenicillium, Mucour, Aspergillus
Sample IT Penicillium, Aspergillus,
Ehizoms _
2. Angamaly Ernakulam Aspergillus, Penicillium,
Rhizopus, Nigrospora
3. anthikkadu . Prichur Pénicillium, Aspergillus
4s Chalissery Trichur nspergillus, Mucour
5, Kalladikkede Palghat ) |
Sample X Mucour, Rhizopus, Nigrospora
Sample II Curvularia, Penicillium,
Agpergilius ¢ :
Sample XIX Macour, Penicillium, Rhizopus
6. Runnamkulam Trichur Aspergillus, Peniciliium
_ Rhdzopus
7. Kuthannore Palghat Mucour, Rhizopus
8. Malampuzha palghat penteiliium, Nigrospora,
Rhizopus
9. Manmuthy Trichur
Sample I Aspergilius, Rhizopus, Mucour
Sample II Penicillium, Rhizopus,
Alternaria
10, Pattambi Palghat Curvularia, Nigrospora,
Penicillium
11, Kokkalal Trichur Alternaria, Rhizépus. fucour
12, Sreekrishna-  Palghat Nigrospora, Asperglllug,

buram

13, vadakkancherxy Palghat

Rhizopus.

Penicillium, Mucour, Rhizopus

{gontd.)



‘Pable 7 contd.

hadhad

Place District

‘Genus of thae fungus

14, Wadakkancherry Trichur
Sample I

Sample II
Sample III
Sample IV

Rhizopus, Asperglilus,
Penicillium ,
Aspergillus, Penieillium, Mucour
alterneria, Rhizopus, Mucour
Aspergilius, Penicillium,

Curvuilaria

- Mycslogical studies on apparent;vrcleaﬁéggﬁdv straw

1. Kalladikkades — Palghat

2. Pattambi Palghat
3. Mannuthy Trichur
Sample I '

Sample II

Aapebgillus, rendeillium, Mucour

Agpergillus, Rhizopus, Penicillium

Penicillium,@Rhizcﬁus
Aspergllius, Muccur




Radiographic studies

4.9.,1: Arteriogramg of the nermal tail.

ThE,midéle coocygeal artery with its bsaﬁches were
peen: The branches fram the artery criginated in level
with the body of the coccygeal vertebrae on either side ana
snastomosed supplying the segments of the tail, The artery
wae continudus upto the distal end of the tail (Fig.l, 2).

raph of the diseased tail,

An increase in the demsity of the soft tissue at the
zone of necrosis with lytic changes of the coéccygeal ver~
tebra'at the level of necrosis, The tissue with increased .
denaity covered the vertebra like ‘cone’ and the lytic
changes of vertebra was noticed at the point where the ‘cone’
like soSt tissue mass torminated., The vextsbra distal to
the zone of lysis haé a reduced density (Fig.3).

4.9.3. Artericqram of the diseased tail.

| The middle coccygeal artery terminated in level with
the vei&ebra.p:eceding the one whiech had unaergsne iysis.

A large number of tortous arterial branches originate f£rom
ghe artery and went intc the cone shaped dense mass. Anas-
tomotic branches alsc terminated in level with the region
where the vertebrae had undergone lysis. The lateral
coacygeal veins,qriginéted fiom the region where the artery
had terminated, Arteriovencus connection was alsc very much
apprecisble (Fig.5). |

4.9.4+ Venogram of the.aiseaavarta$1.

The lateral coceygeal vains coriginated f£rom the level
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of the diseased vertebra, The veins had the origin in the

dense tissue that surrounded the vertebra (Fig. 4).

4,10. Gross Pathology

The gross lesions encountered in the tail were charac-
teristic of dry gangrene. It started from the tip of the
tail and pxtended upwards. No signs of molst gangreng were
seen in cbserved cases. The afifected tails weﬁe dry, insen-
sitivé and hairs were falling off (Fig. 6). Clear demarca-
tion between affecked distal porticn and healthy proximal
portion could be appreciated, Skin surface appeared wrinkled
and was coated with scaly material. Cracks and flssures were
visible on the skin., Below the liﬁe of demarcation the cut
surface showed atrophic muscles and prominent coccygeal
vassels were f£illed wiﬁhndérk masséas of £irmly adherent blood

¢lot.
4:11, Histopathology

Systematic histopatholcglcal studies wére made on the
affected talls, The primary leslons were vascular in nature.
4.11.1. Afteriss,

Coccygeal artegies had thick wall and 3 narrow iumen.
The tunica ﬁedia was very much thickened and by Van Gleson
stain this was identiflied o be due to marked hypertrcphy of
the muscle fibres of the tunica media (Figs 7). The thicken-
ing of the musculature varied from moderate to savere degree

and the size of the arterial lumen was also found varying



(Fig.8). Thrembosis wag a consistent £@ature,' Thrombi in
varying stages of organisstions wers observed (ﬁig.é). In
certain placeé thrombi was well organised and c@mplegely
ccclﬁaea the lumen of the vessel. Thrembi showed varying
599395103 organisation. In certain places ganalisation vas
observed and the vascular channels lined with endotheldium
were seen (Fig.10}. Sub-intimal thrombosis was also seen
in certain plages (Flg.l1): The intimal layér was raised
and bulged into the lumeén. iIn certain'blocd veasals elastic
tissue staining revealed fragmentation of the elastic f£ipres
(Fig.12), Replacement fibroais was alsc a feature due te the
partial or total destructions of the elastic f£ibres (Fig.13).
Vas Gleson's stain demonstrated the c@;lagenisation. Around
the areas of thrombosis there were many new caplllaries of
small calibre indicating the formation of collateral circula-
tign, Neos eapillary proliferation was associated with granu-
latien tissue Sormation (Pigel4). In certain places there
was extensive proliferation of pericytes, particularly around
the medianm sized:arﬁeries (Fig.15). Mild to severe fibrosis
was obsarved In certain cases, extending from thé tunica
externa to the tunid¢a interna (Fig.16).

Several sections cf each tall were examined but there
was e indication of involvement of any parasites.
¢.11.2. Yeins,

The veins had an intact endothelial lining. There were
no thrombi and the lumen was paténﬁ, " There was only mild

vascular sclerosis.



4.11. 3- Nerve _f£ibres,

The nerve f£ibres were seen scattered amidst 3 £ibro-
collagencus and deganerated mass of tissues (Fig.l?), The.
size and distribution of the coccygeal nerves were found
varying (Fig.18), Some were atrophic and appesred as small
groups aof nerve fibres. Intraneural aga.perineural‘fihroaia
of varying degree were observed (Fig.19)., Ko inflammatory
aiéns were evidents éhe neurolemmal sheath was collapsed
and the endoneurium and perineurium were intact.

4.11.4., Gozcygesl vertebra,

There was indication of pronouhced thinning of the
ossgecns tigsues, Qsteelfsis éharacterized by peripheral
thinning of the veftebéal-oSseeua skeleton was evident (Fig.20).
éurrcunding the peripheral ésteélytic zone of thg ocssecus
tissue there wvas fibroéis énd cellaganisatiéﬂ-characterised
by the pregence of proliferating spindle shaped cells. Osteo-
blastic activity was n@t‘eviéane.~ However, very mild osteg-

clastic response was seen.

Dermatitis of a chronic nature was a feature. Tpldermis
- showed hyperkeratosis, parakeratasis and moderate to severs
acanthoais (Fig.21). Proliferating prickle cells werae seen
dipping into the dermis forming large columns. There vas,
moderate tc severe dermal fibvesis, Accessory glahéular

stiucturaes were cystiq. The muscle tissues had undergone



extensiva hyalinisétién and fibrosis. Oadema and mocderate
to gevere necrosis were seen (Fig.22). The hair ﬁolliclaé
had undergene degsneration and most of them were devold of
halrs, Some of t,he' foliicles had undergone hyalinization

(Fig.23), while cystic dilatation of the hair follicles was, - '

observed in soms casaes (Fig.24).
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Flg. 1. Arteriogrem of nomasal tail - Ventro dorsal aspect -
showing the arterial supply

Fig. 2., Arteriogram of normal tail - lateral view






Fig, 3.
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Plain radiograph of diseased tail - osteolysis

and separation of bone between healthy and necrosed
segments. Necrosed portion shows demineralisstion

and hence a decreased density - An increase in the

- @ensity of soft tissue at the level of necrosis.






FPige 4o

Fig. 5.
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Venogram of the diseased tail - commencement of
venous capillaries in level with costeclytic
portion and continuing with the lateral coccygeal
veins.

Arteriogram of the diseased tail ~ middle coccygeal
artery shows increase in the number of arteriocles
towards the site of necrosis - Arterial structures
terminate in level with the site of osteolysis.






Flge. G.

Tail necrosis - buffalo -~ Tail showing loss of
hair, necrosis and scales over the tail
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Fig, 7. Caccygeal artery - Hypertr@phy of tunica media
Van Gileson x 250

Fig. 8. Tail ~ Thickened vessels with various sizes of lumen
H &E x 250 '






Fig, 9. Coccygeal artery -~ Throwbosls - varving stages of
organisation of thrombosis,
H &E x 200

Flg, 10. Thrombosis - canalisation - blood vessels lined with
endothelium.
H & E x 250
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Fig, 11. Coccygeal artery - subintimal thrombosis.
van Glesen x 250

Fig. 12, Coccygeal artery - fragmentation of elastic fibres.
Verxhoeffs % 250 '
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Fig. 13. Coccygeal artery -~ replacement fibrosilg - proli-
ferating spindlé shaped fibroblasts seen.
Van Glescn x 250

Pig. 14, Granulation tissue - collaterals vesgels around
' a thickened large blood vessel '
H & E x 250






Fig. 15,

Fig. 16,

Coccygezl artery = proliferation of pericytes
Van Gieson x 250

Coccygeal artery - fibrosis around the artery.
Van Giescn X 250






Fig, 17. Tail - Nerve fibres - seen scattered emidst a
mass of £ibre-collagenous ticsus.
,Van Gileson x 250

Fig, 18, Coccygeal nerve fibres - encircled by thick
f£ibro-collagenous tissue
van Gleson x 250
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Pig, 19. Coccygeal nerve fibres -~ Intraneural and perineurpal
fibrosis.
Van Gieson x 250

Fig., 20, Coccygeal vertéebra - osteolysis - peripheral
thinning of osseocus tissue
Van Gieson x 250



<
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Fig. 21, Skin - tail -~ chronic dermetitis, hyperkeratosis,
parakeratosis, moderate to severe acanthosis,
H&E x 250 ‘

Pig, 22, 5kin - tail - necrosis and cedema of the dermis,
H & B x 400






Fig. 23. Hair ﬁo@liales - tail - degeneration of hair f£ollicles
. H.&%E x 250,

Pig. 24. Hair follicles - tall - cystic dilatation.
H & E x 250






Liscussion




5, -DISCUSSION

Necrosis of the extremities in cattle was prevalent
in the State of Kerala since the three decades. However,
no systematic deocumentation of the prevalence of the cone
dition was undertaken.. As per the data documented by the
Disease Surveillence Unit of the Animal Husbendry Departnent
the incidence was found to be more in buffaloes than in
white cattle. This 1s an observation which would support
the Einﬁings of the earlier workers on the prevalence of
the conditicn (George gt al. 1970)}. It appears that buffa-
loes are more prone to get the disease syndrame émd the reascn
may be that buffalcoes consume more paddy straw than white .
cattle and through this they may consume mere amount of
toxin.: Thay may alsc ke more sensitive to the effects of
the toxins. The actual incidence must be more than this
singe many cases go unnoticed and reporting. and documenta-

tion of disease cccurrence are not practlsed.

The clinical featurcs of the disease are very much
apparent and a diagnosis of the disease 12 not a praﬁlem |
even at the farmers level. The absence of haematologleal
changes and systemic disturbances would suggest that it is
a Blow degenerative disease,., Estimation of blood parameters
did not reveal any significant change and this is an obser-
vation which would suggest that there is no systemic distur-
bances as' a result of the diseaseq Ag cbserved in the study

the haemoglobin, erythrocyte sedimentation rate, packed cell



voluma and differential count were reported to be within the
normal rangas. Kwatra and Singh (1973) obsexrved normal haama-
tological valuss in experimental cases of Degnala d&égase.
Bhatlia and Kalra (1981) repcorted only slight gradual decline
in the haematolagigal parameters in animsls suffexing from

severe form of Degnala disease.

Calcium, magnesivm and inorganic phosphates were esti-
mated in the serum and they were found to ba within the normal

range.

The plasma protein level was also found to be within

normal range€.

The radicgrapghic studies qf‘thé ueéroaed tall revealed
typical chanéea of aseptic sapaﬁaﬁioﬁ of necrosed extremities.
Plain radiographs showed the zone of necrosis well &emarcated'
by a conical growthi of granulation tissue around the vertebra
at the afﬁecéed ragion. The vertsbra acteé as the core around
which the granulation tissue had developed. The cocelgeal
vaertebra at tﬁe point of termination of granulation tlssue
- had undergone lysis as evidenced by the radiotxansparent zone
in the body of the vertebra, The increassed density of the
granulation tissue was because of its increased vascularity.

. This was further clarified by the anglograms. The major
artery terminated at level with the zone of necrosis and a
large number of capilliaries grew into the gramulation tissue.
The veins alsc had their orxigin in the granulatliun tissue

indicating that the vascularity of the tissue had been



completely cut ofEf b&’ﬁhe necrosis and a new paint of
vagcular communication had developed at the zone of necrosis.
The radicgraphic studies undertaken have clearly demonstrated
the vascular distribution in the necrosed part of the tail

and it clarified that the thrombosgis of the artery was the
primary lesion. Unlike the usual bone reacticn of prolife-
ratioﬁ along with degeneration in bone disorders, the affectad
vartebra showed only zenal lytie changes. This probably indi-
cated that the entire vertebra had undergone primary necrosis
and the growth of the granulation tissue had revasculated

the bone with lytic separation taking place at the region

wvhere vascularity had not taken place,

The gross lesions chserved were of mild type and they
were confirmed to the tail. However, in the earlierhrepc;ts
by Geofge et ‘al. {1970) and Rajan gt al. (1977) the lesions
ware ﬁeecribedfin the linbs, earé and mandilular and maxillary

regions.

The histopathological studies carried out ﬁave precisely
demenstrated the osclusive arterial lesions in the coecygeal
arteries. The basic histological lesion appears €6 be hyper-
trophy of the muscular coat of the arterial walls. Thie was
alsc described by Rajaﬁ'ggigl. (1977)« This perforce leads
to the narrowing of the lumen and slowing of tho blcoed flow.
The morphological and functional alteraticns would no doubt
lead to thrombosis, Thrombdsis of varying magnitude was a
consistent featura and this would support the pﬁopqsed pathdu

gengsis, Organisation, canalisation and caleification are



terminal pathological features seen in a thrombus. The
thrombosis was specifically seen in the arteries, and the
veins were exceptionally fgee or ﬁere less frequently
involved, Absence of the thickening of'thé wall of éhe

vein and consistent hypertraophy of ﬁhe musculature of
arteries suggest the pogsible involﬁement of the fungal
toxins in the aetiopathogenesis'ef the condition. The hae-
matolegical studies did not indicate any systemic distural
bances and it weulé appear that the aetiologlcal agent had

a specific stimulatory efféct on the arterial musculature,
This agaln would support the muscular hypeftrophic patho=
genesis of the lesion, Osteclytic changes cbserved in sec-
ticns were supported by radicgraphlc studies. The collateral
vascular anastomosis observed in the radicgraphs were seen
in histopathological sections alsc. This 1s an cbservation
which Qould again sucgest a glow pathogenesié of the lesions.
The involvement of coeccygeal nerve appears to be a seccnﬁéry
manifestaiicn Gf tiésue ischaemia. The degsneratlve changes
in the muSclas; hair fallicles and epidermis could be attri-
buted to the disturbance in the circulation and consequent

ischaemic tissue damage.

The blood vessels of the extremities being far away £rom
the heart, enjoye less blood pressure (Woods gt al. 1968) and
hence the blecd flow will be slower to these organs.

Trichothecenes are known te produce. vasocenstriction

(Wilson and Gentry, 1985). It may be hypothesised that the



f

mycotoxing eirculatihg in gmall quantitdes in blaodqmay have
prolonged effect on the arteries of the extremities and it may
cause persistent vascconstriction. Normally'vasocoﬁstriction
is a transient phenomenon, resulting in nagrowing of the lumen.
But when the agent is persisting, continucus muscular centrac-
tiona of tunica media may lead to museular\hypertrcphy. The
slowing of the blood £low favours quick thrombosis,‘when

there 1s narrowing of the lumen of . the vessel following the

hypertzophy of the arterial musculature.

investigations were undertaken to identify the aetialcoy
of the condition. The background history provided by the
farmers suggested paddy étraw as the incriminat;ng agent. ,
The history that the affected animals were solely fed on paddy
ostraw and they were damaged ones supported the conclusion that
the damaged‘paddy straw ﬁas the causative agent. Eaerlicr
workers (Kousuri et al. 1970; Tookey et alk. 1972; Xalra et al.
1977y Magsood, 1984; Behera, 1985; Deng ggig;. 1985; Zhang
et al, 1985; Bhatia and Gupta, 1986) had also incriminated
paddy straw infecéed with Fusarium specles of fungl as the
causative agent. Fusavium gpecies of fungi‘producé Trichothecenc
toxine having a tetracyclié 12, 13, epéxy - Agwtrichohheeene
skeleton. These toxing have no unicque properties that provide
easy identifications Pure compounds are colourless aﬁd have
no fluorescent prcpertieé or absorption bands under UsV. or
visible licht (Clegler et al. 1983; Rac et al. 1985), Despite

these unfavourable properties, thin layer chromatography on



silica gel is the most convenient and most used procedure for
identification of trichothecenes, when the toxins are in nigh
concentration and interferring substances are not abundant.
In the present study, using thin layer chromatography method,
no toxins could be detected from the field samples collected.
Probably the amount of toxins would have been too low to be
datected by the methcd.A A major factor which was beyond the
control was the f£luctuation in the SQurce of the paddy straw,
_Unlike‘the,ncrth Indian fazmer. the marginal anﬂ small far-
mers of Kerala are not in a position to provida their live-
stock with paddy straw from a single s@ureevpurchasad in bulk.
when the places vwere visited for invastigation it was informed
by farners that stxaw was purchased in small quantities. Henco
the original sample of straw, responain;e for the condition
might have been used up. Kalra et als {1977) reported thab
they were not able to datact any toxin £xom the experimentallv
incculated straw with Fusarium species of fungi. Bhatia and
Gupta (1986} cbserved that Fusarium toxin had specific role in
the pathogenesis of the disease condition. In the present
'study with £ield samples of paddy straw Fusarium fungl could
not be identified. Behera (1985) experimentally produced
Degnala dlsease in buffaloes by feeding paddy straw contani=
nated with T=-2 toxing. He concluded that the Degnala disease
is caused by ingestion of paddy straw contaminated with Tri-
chotheceneg.

Arora gt al. (1975) cbserved that the seleniun content

in the paddy sﬁraw wag responsible for this condition. The



ﬁath@iégical inves&iga&icn undertaken in this study d44d not
tevéal a sequence of tigous changes attributcble to selenosic.
Jayakumar (19895 undertook an experimgatal study on seleniun
toxdcosis and csuld not reproduce the condition and pointed
ouk ﬁnét salenium toxioity is not the gausative faotor of

this dizcase syndgdne.

Altheugh in the gkesent étuﬂy Fusariuﬁ species of fuayd
équ&d not bhe isclated and Triehothéaeaes could not b identis-
ﬁied,-the pathalagicél Eéé@ﬁkeb obheervaed and the elinicsl
course nanifeastad éuﬁgesﬁeﬁ a\ﬁfé@taxie aet&élegy@ 'Thare_is
need to undertake further 1nvaétigatian to conflrm the Colc

of Teichothecenes in the cousgation of €his aiséésa,syhﬁrcma.
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6. SUMMARY

The study on the prevalence and pathology of necrosis
of extremities in catile was undertaken at the Centre of
Excellence in Pathology; College of Veterinary and Animal
Selences in lialson with University Veterinary Hospitals
‘as wall as the institutions under the State Animal Husbandry
Department. The prevalence of the dlsease was found to be

more in buffalqés than in white cattle.

The chlef clinical manifestatlon was the necrosis of
the extremity of the tail. Investigations revealed that the
condition waa asscalated with the ingestion of m@uidy paddy
straw. Animals were found to be free from any systemic

involvement.

Hean Haemoglobin, Packed cell volume, Exythrocyte sedi-
mentation rate, Total Count and Differential Count were esti-
mated in the affected animals, The data did not reveal any

significant change from the normal.

Calcium,; Magnesium and Inorganic Phogphate levels in
+the serum of the affected animals were found to be within the

Nnormal range.

The plasma protein level alsc did not reveal any signifi-

cant change.

The origin, distributlion and features of the vascular
channels in the disease syndrome were demenstrated f£or the
first time by radiographic studies. There was an lucrease

in the density of soft tissue at the zcne.of necrosis with



lytic changes in coccygeal yertebra at the level <of necrosis.
Artericgram of the diseased tail showed that the middie
coccygeal artery termminated at level'with the vertebra pre-
ceding the cne which had undergone lysis. A large number of
tortous arterial branches originated from the artery and they
supplied the soft tissus at the zdéne of necrosis., Venograms
showed that the lateral dcceoygeal veins coriginated f£rom the
leval of the diseased vertebra. Artericvencus anasthamosis

was very much appréciated.

It was indicated by soystematic histopathological studles
that the vascular lesions were the basls of the pathogenesis,
of the condltion. Partial or complet@ thrembosis with orga-
nisation and canalisation were seen in the arteries. The most
conspicuous lesion was the hypertrophy of the tunica media and
congequent narrowing of the lumen. Veins were freelfrcm guch

lesions, Collateral neovascularisation was evident.

Coceygeal vertebral csteolysis, degeneration of nerve
£ibres, perineural f£ibrosia, mﬁscular hyalinization, chronic
dermetitls, hyperkeratosis, parakeratésis, degeneration and
hyaliniéatimn of hair folllcles werae observed: They were Cone-

siderad to be secondary changes following arterial thrombosis.

Samples of ﬁédﬁy gtraw ecollected froem 14 different places
in varicus districts were screened for the fungal £lora,.
aspergilius, RﬁiZOpus. renicillium, Mucour, Alternaria, Cur-
vularia and Nigrospora were identified. Samples of paddy

straw were screened for trichothecenes using Thin Layer
‘Chrematography. Trichothecenes could not be detected.



Eventhough Pusarium Speciés of fungl could not be
identified and trichothecenss could not Ee detacted, the
close asgociation of the condition with the feeding of con-
taminated paddy straw, and pathological features observed
suggest a mycdtdxic:;' aéf;iolcagy. Further studies are needed
éo confirm the ﬁole of £r1éhathecenes in the caﬁsatian of

this diseace.
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ABSTRACT

A study on the prevalence and pétholcgy\cf necrosis
of extremities in cattle wag conducteds It was founﬁ that
the disease was.mére prevalent in buffaloes than in white
gattle. The chieEf clinicallmahifestation was necrcesis of
tail. A close assobiation between mouldy paddy straw and
the disease syndrome was cbserved, Animals chsexved dﬁring

the study were found to be free from systemic disturbances.

The mean Haeméglobiﬁ; Packed Cell Volume, Erythrocyte
Sedimentatidn'éate, Totél"count and Differential count were
estimatea, The datavdid ndﬁ reveal any~signi£i¢aﬁt change
in @ffected éniﬁals. éalcium. Magnesiun and inerganic phose-
rhate levéls in the serum of affected animals were.found tc
be normal. Total plasia protein level also did not show an&'

significant variatiocn.

The origin, distributlon and ﬁéatures of the vaécular
ehannéls in this disease syndrome were demdneﬁrated for the
first time by radiographic studies. Plain radlograph of the
diseased tail revealed an imcrease In the density of the
soft tissue at the zone of necrosis with lytic changes in
the coccygeal vértebra at the level of necrosis. Artericgram
of the diseased tail revealead that ﬁhe middle coccygeal artery
terminated at level with the vertebra preceding the one whieh
had undergone lysis, A large number of tortous artexial
branches orlginated from the artery and they supplied the

soft tissue at the zone of necrosis. Venogram showed that



the lateral acecygaal véins originated from the level of the

diseased vertebra. Arteriovenous anastomcsis was appreclated.

Histopathological studles undertaken on the ﬁecrosed
tails revealed that the vascular lesions were the basis fcrl
the pathogenesis~af the eondliticn., The meost consgsplcuous lesion
‘was the hypertrophy of tunica media of the cocoygeal grteries
and conseguent narxqwing_of the lumens Partial or coﬁplete
thrombosis with Qrgahisatien and éanalisati@n were ocbserved
in the arteries. Velins wers found to be free from such lesions.
Calléteral neovascularisation was evident. Cogcoygeal vertebral
osteolysis waa observed. Radlographic studies have supported
thege findings; Perlnoural ﬁibrosis,degeneration of nexve
£ibres, muscular hyalinization, were also noticed. Chronic
dermetitis, hyperkeratosis, parakeratosis, acanthosis, degene~
- ration and hyalinizatlon of halr follicles were cbserved in

tha skin,

Samples of paddy straw colleated ézom 14 different places
1n.vérieus districts were the diseaaé had cgourred were
screened for funga; ficrag ‘Aspezgillous, Rhiécpus, Peniciliiun,
. Mucour, Alternaria, Curvularia and Nigrospora were identified.
Samples were screensd for trichothedenes usiﬁg Thin Layer

Chromatographys Trichothecenes could not be detected.

Eventhough Tusarium species of fungl cculd not be iden-
tified and trichothecenaes could not be detected, the close
assoclation of the condition with feeding of mouldy paddy
straw and pathological features cbserved suggest a mycotoxic

aetiology. PFurther studies arve needed to confirm'tﬁe role of
trichothecenes in the causatlon of this disease.
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